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Introduction

The USR-G781 is a cellular modem router 4G/3G DTU which apply to LTE WCDMA and GPRS. Serial RS232 or
RS485 can be transfer to Internet server via LTE technology. USR-G781 has two Ethernet port for networking
accessory.

USR-G781 is an industrial networking device developed by PUSR®, a registered trademark of Jinan USR IOT
Technology Limited.

This manual is for the cellular modem router model USR-G781 and its versions (4M) according to the operation
bands in the destination countries (4M: -E, -A, -AU and -43).

Version model (4M) | Region Supported LTE bands
-AU For Australia, New Zealand and Latin America | B1, B2, B3, B4, B5, B7, B8, B28, B40
For EMEA & APAC (Europe, Asia, Middle East,
-E . B1, B3, B7, B8, B20
Africa)
-A For North America (USA, Canada) B2, B4, B5,B12, B13, B14, B66, B71

B1, B3, B5, B8

-43 For part of APAC (China) B34 B38 B39, B40. B41

Note Important:

In some documents, these versions 4M: -AU, -E, -A and -43 are also show as models USR-G781-AU, USR-G781-E,
USR-G781-A and USR-G781-43 respectively, but not on the device label, where only the general model is show as
USR-G781 and the requested version is specified after 4M.

For example, a device ordered from PUSR® for Latin America would be as follows: Model: USR-G781 and 4M: -AU

- N

Jinan USR |OT Technology Limited

USR-G781 4G DTU
| -,
| Model USR-GTD (=] Sy ) [m]
g Y
Power Supply | DC9-36V ,_;::H‘;J*
Router IP 192.168.1.1 i_] ! _;j:
L=t 4, o N
Username admin SN:
Password admin :\:,,AEC.:
Baud Rate 115200/N/8/1 '@
CE Made|in China

N

www.pusr.com

V2.Dy

Note: SN, MAC and IMEI are unique for each device.

Figure 1 Device Label

Jinan USR IOT Technology Limited
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Features

ARM 9 core and Linux system based.

Supports 2G 3G and 4G LTE. Different version for America, Europe, Australia and other areas.
Support 2 Ethernet R]J45 port. One LAN port, and another one can be set as WAN port or LAN port.
Support 1 SIM card socket.

Support PPTP VPN. LT2P, IPSEC and Open VPN are on developing.

Support DDNS, static routing and firewall.

Support NTP and clock synchronization.

Support Web Server configuration.

Supports 4 connections online simultaneously, supports TCP and UDP

Support sending network identity packet.

Supports sending heartbeat packet data to network or serial port

Supports 2 serial work modes: Network transparent transmission mode and HTTPD mode

Dual watchdog timer for stability.

Jinan USR IOT Technology Limited 5 WWW.pUsr.com
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1. Get Start

Product link:
https://www.pusr.com/products/cellular-modem-routers-usr-g781.html

Setup software:
https://www.pusr.com/support/download/usr-g781-setup-software-v1-0-0-0.html

Industrial Serial to Cellular
Converter, America, Europe, Asia
and Australia Version

USR-G781 is a 4G/3G Router and Serial Data Transmit Unit

< Share

USR-G781
4G LTE DTU

« 2 RJ45 port, one can be WAN or LAN port and another one can be LAN
port
« Support VPN(PPTP) client

RS232/RS485 To LTE
= Support static routing

3 General Details 0O Parameter O Order & Download

Figure 2 Download Page

If you have any question, please submit it back to customer center: http://h.usriot.com
1.1. Application

1.1.1.Application Diagram

When you start using module, the first step is to configure APN settings.

is chapter for APN settings.

Jinan USR IOT Technology Limited 6 WWW.pUsr.com
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Antenna

‘-———1—__’__

|
i Internet
h’ \
y \

Base station

_—

Serial device
Ethenet device

USR-G781
Ethernet B 46 LTEDTY

Server

Serial

Figure 3 Application diagram

1.1.2.Hardware Dimensions

units: mm

USR-G781
4G LTEDTU

RS232/RS485 To LTE

Figure 4 Hardware dimensions
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1.1.3.Hardware Interface

LTE antenna  Reload button Ethernet port  Power supply

Figure 5 Hardware interface

RS232 DBY female  RS485 terminal SIM card socket

Figure 6 Hardware interface

Jinan USR IOT Technology Limited 8 WWW.pUsr.com
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LTE antenna Stick antenna and sucker antenna for chosen
Reload button Press button for 3~15s to reload to factory settings
Ethernet port WAN/LAN port can be switch by serial command
Power supply DC 9~36V power supply

R$232 DB9 5 wires RS232(TXD/RXD/GND/RTS/CTS)
female
RS485 terminal 3 wires RS485: A+/B-/GND
SIM card socket Insert SIM card here

1.1.4.LED Indicator

Power

Figure 7 Interface information

On: Power on

Off: Power off

NET

Red: 2G network

Blue: 3G network

Purple: 4G network

Off: No network

WORK

On: Working

Off: Not working

SIM

On: SIM card detected
Off: SIM card not detected

LINKA

On: Socket A connected
Off: Socket A disconnected

LINKB

On: Socket B connected
Off: Socket B disconnected

TXD

On: Sending data to serial

Off: No data sending to serial

On: Receiving data from serial

Off: No data receiving from serial

Figure 8 Hardware Indicator

1.2. Module Default Parameters

Work mode Transparent mode
Server Address test.usr.cn
Server Port 2317

Serial Parameters

115200, 8, 1, None

Heartbeat packet

Www.usr.cn

Figure 9 Default parameters

Jinan USR IOT Technology Limited
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1.3. Basic Parameters

SIM card and antenna

SIM/USIM card

Six pin SIM card interface, 3V/1.8V SIM card

Antenna

SMA interface, 5dBi antenna

Wired Internet interface

WAN*1 and LAN*1

Data Interface

RS232:300bps - 460800bps

RS485:300bps - 460800bps

Indicator LED LINKA, LINKB, TXD, RXD, POWER, NET, WORK, SIM
Working Voltage DC9V~36V
Hardware Parameters Working Current Average current 180mA@12V
Peak Current 300mA@12V
Working Temp. -25°C~85°C
Storage Temp. -40°C~125°C
Working humidity 10%~90%
Storage humidity 5%~90%
Work Mode Transparent Mode, HTTPD Client Mode
Setting Command AT+ Command Structure
Software Parameters Network protocol TCP/UDPDNS/HTTP/FTP
Max TCP connections 4

User Configuration Method

Setting Software, AT command and Web Server

Software Functions

configuration

VPN Support PPTP
Static routing management | Support
Firewall Support
Network diagnosis Support
Remote Management Support

Transparent Transmission

Support TCP Server/TCP Client/UDP Server/UDP Client

HTTP Protocol Support
Transmission
Heartbeat Packet Support
Identity Packet Support IMEI/ICCID/self-defined identity packet

Baud Rate Synchronization

Support

USR Cloud

Support

Figure 10 Basic parameters

Jinan USR IOT Technology Limited
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1.4. Frequency Band

Model USR-G781 - Versions 4M

FDD-LTE

TDD-LTE

WCDMA

CDMA1X
CDMA2000-EVDO

GPRS

Figure 11 Frequency Band

Jinan USR 10T Technology Limited 11 WWW.pUsr.com
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1.5. Hardware Introductions

Below is the hardware interface schematic diagram of USR-G781:

Antenna
Reload button

LAN Interface

=
=
WAN Interface -
=
r—

USR-G781
4G LTE DTU

RS232/RS485 To LTE
Power supply

Figure 12 Hardware interface schematic diagram

Jinan USR IOT Technology Limited 12
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2. Product Functions

2.1. APN

Different operator have different APN (access point name), if you use the SIM card from the operator. You must
know the APN. You can ask your SIM card operator for APN.

There are four parameters about APN. Those are APN Name, User Name, Password and Encrypt. Sometimes only
configure APN Name is enough. User can configure the APN settings by Web Server or Setup software as follows:

@®
USR IOT Be honest, Do best!
Iot Experts AutoRefreshON 37 | English

USR-G781
APN Setting
> Status - |
? Semvices APN Setting
APN Name:  CMNET
Interface
5 User Name:

APN Setting

VPN Setting Password:

Static IP ESCiTE |Fions B

Static Routes

Diagnosis
> Firewall
> transmission

> System

& USR-G781 V10021 [ESEREE X ]

File | Language Help
[PC Serial Parameters] : ComName| | v BaudRate 115200 v Parity/Data/Stop NONl v 8 ~ 1~ Flow Control NONE v @ Open PC Serial
Choose Work Mode Operation and Hints

© Transparent Mode O HTTPD Client Mode l [A Query all parameters l l B save current parameters l

TCP/UDP TCP/UDP Serial
I l Enter Serial AT command mode l l Exit Serial AT command mode l
PC NetWork M2M device Serial device General operation process:

Transparent Mode parameters 1. Connect the module to PC serial port, power the module

Ty ~ 2. Click "Open PC serial"
3. Click "Query all parameters"
4. Choose work mode and configure related parameters

@] ggzﬁi b 5. Click "Save current parameters”

[7] Enable
Heartbeat
Package

["] Enable I~

Modem Parameters

Serial Serial BaudRate 115200 v Flow Control NFC  ~
Parity/Data/Stop  NONE 8 = 1 =
kage Time Interval(ms) Package Length(Bytes) [1000 ey =
[¥] Enable Echo [7] Sync BaudRate i

Command Password [www.usn(n;

Welcome Message [USR_G781
APN,,,0

| "~ Send va Seral Port - D, send -

Figure 13 APN configuration

Jinan USR 10T Technology Limited 13 WWW.pUsr.com
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2.2. Router Functions

This chapter introduces the Router functions of USR-G781, as the following diagram shown, you can get an

overall knowledge of it.

4G
Reload
Interface

Power Supply @

Figure 14 Router Functions diagram

2.2.1. Configuration Procedure

Basic procedure as follows:
Step1: Keep USR-G781 in power off condition.

Step2: Insert SIM card.

Step3: Connect antenna.

Step4: Power the USR-G781.

Step5: Wait about one minute, NET LED light with purple, USR-G781 can connect to 4G network.

Connection diagram as follow:

Internet

Base Station

Antenna

PC \. - ==
_cable 18 USR-G781
i 4G LTEDTU
K]
f—— =

RS232/RS485 To LTE

Figure 15 Application diagram

User can access network through USR-G781. PC connect to USR-G781 by LAN interface and PC should open DHCP
function.

Jinan USR 10T Technology Limited 14 WWW.pUsr.com
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2.2.2. Networking Mode

2.2.2.1. WAN+LAN+4G

Diagram as follows:

Base Station Internet

. : S

USR-G781
4G LTE DTU

RS232/RS485 To LTE

cafm o

Figure 16 WAN+LAN+4G Application diagram

In this mode, users can connect to Internet through WAN or 4G. Default configuration is WAN has higher priority.
When router can’t connect Internet through WAN, it will change to 4G network.

2.2.2.2. LAN+LAN+4G

Diagram as follows:

Base Station Internet

USR-G781
4G LTE DTU

Camera .3 RS232/RS485 To LTE

Figure 17 LAN+LAN+4G Application diagram

Jinan USR 10T Technology Limited 15 WWW.pUsr.com
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In this mode, two devices can connect to router through LAN and access the Internet by 4G network. To adopt
LAN+LAN+4G mode, user just need set WAN/LAN interface to LAN interface by Web Server as follow:

®
USR IOT Be honest, Do best!
Tot Experts Auto Refresh ON 37 | English

USR-G781
Interface setting
Set how netword interface working
> Status

> Services
v Network
T o sorcion |
N |
APN Setting
Mode ay []
VPN Setting

LAN Setting J| 4G Module Setting

WAN Setting

Interface Overview

Static IP
Static Routes
Diagnosis

> Firewall

> transmission

> System

Figure 18 WAN/LAN interface switch

2.2.3. Features

2.2.3.1. 4G Interface

USR-G781 support one 4G interface to connect Internet. Functional diagram as follows:

G781 Internet

Figure 19 4G Interface

When user use 4G interface, the most important thing is to configure the APN parameters. User can refer to 2.1.

APN to configure the APN parameters.

2.2.3.2. LAN Interface

When user set WAN/LAN interface into LAN mode, USR-G781 will have two LAN interface.
Default settings: Static IP address: 192.168.1.1; Subnet mask: 255.255.255.0; Open DHCP Server function.

Jinan USR 10T Technology Limited 16 WWW.pUSr.com
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User can configure LAN interface by Web Server as follow:

USR IOT Be honest, Do best!

Iot Experts

Auto Refresh ON  F3Z | English

USR-G781

Interface setting

Set how netword interface working
> Status

> Services

Interface Overview WAN/LAN Selection WAN Setting 4G Module Setting

| LAN Setting I
e —

APN Setting Protocol  pHCP Semer E'
VPN Setting

1Pv4 Address 192.168.1.100 ~ 192.168.1.254
StaticIP

Static Routes Max Lease 100

Diagnosis IPv4 Subnet  255.265.255.0
> Firewall
1Pv4 Gateway 192.168.1.1
> transmission

Expire Time 864000
> System

Figure 20 LAN interface configuration

2.2.3.3. WAN Interface

USR-G781 has one WAN interface. Support DHCP Client and Static Address, default setting is DHCP

Client. User can configure WAN interface by Web Server as follow:

®
USR IOT Be honest, Do best!
Iot Experts Auto RefreshON  #3Z | English

USR-G781

Set how netword interface working
> Status

> Services

APN Setting

Interface Overview WAN/LAN Selection 4G Module Setting

Protocol  pHCP Client B
VPN Setting

Static IP
Static Routes
Diagnosis

> Firewall

> transmission

> System

Figure 21 WAN interface configuration

2.2.3.4. DHCP Server Function

DHCP default range of distribution from 192.168.1.100 to 192.168.1.254 and default address expire time is
86400 seconds (ten days). Address range and expire time can be changed.

User can configure DHCP Server function parameters by Web Server as follow:

Jinan USR 10T Technology Limited 17 WWW.pUsr.com
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USR IOT Be honest, Do best!

Iot Experts AutoRefresh ON 737 | English

USR-G781

Set how netword interface working
> Status

WAN/LAN Selection

Interface Overview WAN Setting

AR e Protocol  pHCP Senver B
VPN Setting

IPv4 Address  192.1681.100 ~ 192.168.1.254
Static IP

Static Routes Max Lease 100

Diagnosis IPv4 Subnet  255.255.255.0

> Firewall
1Pv4 Gateway 192.168.1.1

> transmission

Expire Time 864000

> System

Figure 22 DHCP Server function configuration

2.2.3.5. VPN Function

USR-G781 only support PPTP mode to achieve VPN function now. And Subsequent versions will support L2TP, GRE,
openvpn, ipsec mode.

User can configure VPN function by Web Server as follow:

®
% USR IOT Be honest, Do best!
Iot Experts

AutoRefreshON. #33Z | English

USR-G781
Set the parameters of VPN ‘
> Status
PPTP
Interface

APN Setting

Enable OFFB
VPN Setting

Server Address test.usr.cn

Static IP
Stahic Roltes Username lihuibinvpn
Diagnosis Password lihuibinvpn

> Firewall

> transmission

> System

Figure 23 VPN function configuration

2.2.3.6. Static Routes Function

User can set USR-G781 Static Route table to achieve self-defined routing rules. User can configure Static Routes by
Web Server as follow:
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Auto Rzirash ON AT | English

USR IOT

HERETE CRowe ]

Route tables describe how packets transmit.
7 Status Interface : eth0-wired WAN . ethl-wirad LAN , eth2-4G.

> Scrvices

Static Route

Interface Interface Destination Address Subnet Gateway

bILB Deletz

APN Setting
VPN Setting
Static 1P

Static Routes

Diagnosis

add |

> Fircwall
¥ fransmission

> System
Figure 24 Static Routes function configuration

2.2.3.7. Static IP Binding
User can bind IP address with MAC address and USR-G781 will distribute fixed IP address to some devices. User can

bind IP and MAC by Web Server as follow:

®
USR IOT Be honest, Do best!
AutoRefreshON. F1Z | English

Iot Experts

USR-G781

Binding IP and MAC ‘
> Status

Interface MAC P
APN Setting
VPN Setting 50:7B:9D:A6:01:3B 192.168.1.11 Delete
Static Routes Add
Diagnosis
> Firewall
> transmission
> System
Figure 25 Static IP binding function configuration
2.2.3.8. Network Diagnosis
User can use ping a specified address to check the connection status.
User can use Network diagnosis function by Web Server as follow:
20 WWW.pusr.com
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— USR [OT Be honest, Do best!

It Experts Auto Rcfrech ON - 3 | Englzh

USR-G781

Test f the network is nomal by ping an adcress Just input an eddresz, no 'ping

* Status

> Services

Interface
APN Setting
VPN Setting
Static IP
Static Routss
Diagnaosis

> Firewall

> transmission

» System

Figure 26 Network diagnosis

2.2.3.9. Firewall

By use Firewall function, user can set firewall Filter Table rules and Forward Table rules to manage Network

security. And user can also add, delete and modify Firewall rules by sending iptables commands.

User can configure Firewall configuration by Web Server as follow:

Filter Table rules:

®
USR IOT Be honest, Do best!
Iot Experts Auto Refresh ON  F3Z | English

USR-G781
Configure filter rules
> Status
> Network
Default Rules Input Rules Forward Rules Output Rules
Filter Table
Direction Input Polocy Forward Polocy Output Polocy
Forward Table
Polocy AcceplE[ Accept El Accept E

Advanced

> transmission

> System

Figure 27 Filter Table rules configuration
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Forward Table rules:

®
USR 10T Be honest, Do best!
lot Experts Auto Refresh ON T3 | English

USR-G781
Firewall-Forward
Configure forward rules
> Slalus
> s T —

# Metwork
Extranict »Intranct Intranct »Extranct

Filter lable
Acton  Protocal D Address D Port pping Address Mzpping Port
‘ Forward Tzble |
Advanced
DNAT D Tor D 185 46 1 10032 ERN0 2145 3044 &ANY M e
? transmission
> System NHAT B P B 1521681101132 el 21453018 530) Us ata
UMAL H P H 152.160.1.102122 £ooz 2146.90.15 0003 Dzete
DNAT B TCP B 122.186.1. 103132 ££03 214530.15 8304 Dzete
E——

Figure 28 Forward Table rules configuration

Sending iptables commands:

®
USR IOT Be honest, Do best!
lot Experts Auto Refresh ON 37 | English

USR-G781 5 3
Firewall-Customized Command
Configure the rules of firewall by customized commands
> Status
> Services

> Network

~ Firewall

Filter Table

Forward Table

> transmission

> System

Clear Display

Figure 29 Sending iptables commands
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2.3. DTU Functions

This chapter introduces the DTU functions of USR-G781, as the following diagram shown, you can get an overall

knowledge of it.

UART frame
Serial
Port h ”Network
Device Transparent Transmission Mode
HTTPD Mode
AT Command Mode
Figure 30 DTU functions diagram
2.3.1. Work Mode

2.3.1.1. Transparent Mode

Transparent Mode: What you sent to serial will be forward to network. The communication is bidirectional.

Terminal Device DTU Base Station TCP/
l 4. UDP

g. Y (R) =

Figure 31 Transparent Mode

TCP/
ubP
Data
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Send ABC > Send ABC >

Serial Device G781 TCP/UDP Server

Send 123 Send 123

e
.

Figure 32 Transparent mode diagram

<Illustration>:

USR-G781 supports 4 socket connections simultaneously: socket A, socket B, socket C and socket D, they are
independent. Socket A supports TCP Server, TCP Client, UDP Server and UDP Client. Socket B, socket C and socket
D support TCP Client, UDP Server and UDP Client.

User can configure the Transparent Mode by setup software as follow:

r
€ USR-G781V10021 & &4 W ‘ 5 - o - N [E=NE] =)
File Language Help

" v BaudRate 115200 v Party/Data/Stop NONI + 8~ 1 + Flow Control NONE ~ @ Open PC Serial ‘———b Step 1: Open PC

| [PC Serial Parameters] : ComName | _

Choose Work Mode Operation and Hints serial port.
[ 1
® Transparent Mode © HTTPD Client Mode [ [& Query all parameters ] { B save current parameters |
TCPIUDP TCPIUDP Serial = :
\ I ’ [ Enter Serial AT command mode H [ / Exit Serial AT command mode ]
o . . - |
PC NetWork M2M device Serial device General operation process:
Transparent Mode parameters 1. Connect the module to PC serial port, gjower the module
[7] Enable ~ 2. Click "Open PC serial"
Socket A [test.usr.cn |37 ] [ 3. clicd "Query all parameters”
RiCTiRelTCPO i 4. Chofse work mode and configure refted parameters
5. Clicll "Save current parameters"
[ Enable
Socket B E J L
Step 2: Enter AT : :
7] Enable P Step 5: Save  gtep, 6: Exit AT command
Socket C Step 3: Choose ' command mode. paramters. .o
Transparent Mode.
Step 4: Configure
[T Enable
Enadle  Transparent Mode
parameters.
Modem Parameters Router params v
Serial Serial BaudRate 115200 + Flow Control NFC  ~ 1;1
Parity/Data/Stop  NONE s = 1 = k|
@] More kage Time Intervakms) Package Length(Bytes) (1000 | Send via Serial Port ~ @, send -

Figure 33 Transparent Mode configuration
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2.3.1.2. HTTPD Client Mode

HTTPD Client Mode: DTU will add the HTTP Header for every data from serial and transfer HTTP format data to
Network. User needs to configure the HTTP Header before use this mode. User can use this mode transfer the

serial data to HTTP server.

DTU Base Station
l / TCP/UDP

) Data Data

Figure 34 HTTPD Client Mode

Terminal Device

Serial Data

SEND=ABC i
User—Agent: Mozilla/5.0

Connection: Keep-Alive

.

Serial Device G781 < HTTP Server

HTTP/1.1 200 OK

Data: Wed, 24 Jun 2015 04:08:35 GMI
Content-Length: 19

A RECV=ABC | Keep-Alive: timeout=15, max=99
Connection: Keep—Alive
Content-Type: text/html

RECV=ABC

Figure 35 HTTPD Client Mode Diagram
User can configure HTTPD Client mode by setup software as follow:

r = B = = = —r
§ USR 0781 V10021 S . - - Y -~ RN
File Language Help e —— pC
‘ [PC Serial Parameters] : Comiame + BaudRate 115200 v Parity/Data/Stop NONl v 8 v 1~ Fiow Control NONE v @ Open PC Serial H ePI . rtpen
seria 5
Choose Work Mode Operation and Hints BE
r =1
@ TianicpateitHode @:HT:ED Clet Mode [ [ Query all parameters ] “ &l save current parameters ”
HTTP HTTP erial
l | Enter Serial AT command mode ” “/ Exit Serial AT command mode H
HTTP server NetWork M2M device Serial device General opefation process:
HTTPD Client Mode parameters 1. Connect the module to PC serial port, power the module

2. Click "Opgn PC serial"
3. Click "Qury all parameters"
HETR r=qUesttypay GET . 4. Choose viork mode and configure rdlated parameters

HTTP URL /1.php[3F] 5. Click "Sage current parameters"

HTTP server address test.usr.cn

Step 3: Choose Step 2: Enter AT

IR R 0 HTTPD Client ~ command mode. ~ SteP 5 Save
mode. parameters. Step 6: Exit AT

command mode.

Over Time (s) 10

HTTP request Header Connection: close[0D][0A]

[

Step 4: Configure HTTPD Client mode parameters.

[ Fiiter HTTP Header

Modem Parameters Router params v

Serial Serial BaudRate 115200 ~ Flow Control NFC  + E|
Parity/Data/Stop  NONE + 8 - 1 - =
@] More kage Time Interval(ms) Package Length(Bytes) [1000 | e T T

_Figul_'e 36 HTTPD Client mode configuration
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2.3.2. Serial Port

2.3.2.1. Parameters Range

Items Parameters
300, 600, 1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200,
Baud Rate
230400, 460800
Data Bits 8
Stop Bits 1,2
NONE
Parity EVEN
0ODD
NFC: None Flow Control
Flow Control /485 ] )
485: When you use RS485, please choose this function

Figure 37 Serial parameters

2.3.2.2. Serial Package Methods

For network speed is faster than serial. Module will put serial data in buffer before sending it to network. The
data will be sent to Network as Package. There are 2 ways to end the package and send package to network -
Time and Length.

2.3.2.2.1. Time Trigger Mode

If no data get from serial over the time threshold, it will end the package and send this package to network. The
range of threshold is from 10ms ~ 60000ms. Default is 50ms. If the serial keeping send data, this package will be
1K bytes.

2.3.2.2.2. Length Trigger Mode

The package will be sent to network when it up to length threshold. The range of length threshold is from 1 to
4096 bytes. Default is 1000 bytes.

2.3.2.3. Baud Rate Synchronization

When module works with USR devices or software, serial parameter will change dynamically according to
network protocol. Customer can modify serial parameter by sending data conformed to specific protocol via
network. It is temporary, when restart DTU, the parameters back to original parameters.

Jinan USR 10T Technology Limited 26 WWW.pUsr.com


http://h.usriot.com/index.php?c=frontTicket&m=sign
http://www.pusr.com/

'.K® USR IOT

Be Honest, Do Best !

USR-G781 User Manual Technical Support: h.usriot.com

2.3.3. Features

2.3.3.1. Identity Packet Function

TCP Server

Uniau

USR Device

Figure 38 Identity packet
Identity packet is used for identify the device when module works as TCP client/UDP client. There are two
sending methods for identity packet.
® [dentity packet will be sent when connection is established. (Only for TCP client)
® [dentity packet will be added on the front of every data package. (TCP client and UDP client)

Type of identity packet: ICCID, IMEI, USR Cloud and USER.
® [CCID, the unique identifier of SIM card, suitable to the application based on SIM card identification.
® [ME], the unique identifier of DTU, suitable to the application based on device identification.

® PUSR Cloud, the identification code based on PUSR Cloud platform. For more information about PUSR

Cloud, please go to https://www.pusr.com/page/PusrCloud.html.
® USER, user can use own editable identity packet data.

User can configure identity packet function by setup software as follow:

4 USR-G781v10021 - 5 R — o

- - . e
file Language Help

[PC Serial Parameters] : ComName ~ BaudRate 115200  ~ Parity/Data/Stop NONl v 8 v 1~ Flow Control NONE v @ Open PCSeriaI‘*Step 1: Open PC serial
Choose Work Mode Operation and Hints port.
© Tansarent Hoce | HTTPD it ode ; e R |
TCPIUDP TCPIUDP Serial T
| [[__enter SeralaT commendmode [ |/ ExtSeral AT commend mode |
PC NetWork M2M device Serial device General|operation process:
Transparent Mode parametgrs 1. Connect the module to PC serial port/power the module

» 2. Click|{"Open PC serial"
3. Clickf'Query all parameters"

- 4. Chodse work mode and configurefrelated parameters
[T] Enable

Socket D Step 3: Choose 5. Click¥'Save current parameters"
Transparent Mode. Step 4: Enable Identity packet L
. function and configure
Enable
Heartbeat arameters. Step 2: Enter AT 3 y
Padkage 2 Step 5: Save  gtep 6: Exit AT command
command mode.
paramters. mode.
7] Enable 1
Identity Reg Package Send Type Send register data as the v
Package
Reg Package Data Type  User-defined data =
User-defined data [¥] Hex
[] Show Source Socket ~
Modem Parameters Router params i
Seral Serial BaudRate 115200 v Flow Control NFC 3
Parity/Data/Stop  NONE + 8 v 1 v £
] More ke e intenalms) Package Length(Bytes) 1000 | Send vaa Serl Port ~ @ send ~

Figure 39 Identity packet function configuration
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2.3.3.2. Heartbe

Heartbeat packet: Module will output heartbeat packet data to serial or network periodically. User can configure
the heartbeat packet data and time interval. Serial heartbeat packet can be used for polling Modbus data.

at Packet Function

Network heartbeat packet can be used for showing connection status and keep the connection.

Heartbeat packet is only available in transparent mode. User can configure heartbeat packet function by setup

software as follow:

&2 USR-G781V1.0.0.21
& A

!

4 _ - -

File Llanguage Help

Step 1: Open PC serial

\ [PC Serial Parameters] : ComName

v BaudRate 115200 v Parity/Data/Stop NONI v 8

~ 1~ Flow Control NONE v @ Open PC Serial >

Choose Work Mode

TCP/UDH

PC

© Transparent Mode

HTTPD Client Mode

|
e

M2M device

TCP/UDP Serial

NetWork Serial device

J

Transparent Mode paramé

[] Enable
Socket D

{

ters

Step 3: Choose Transparent Mode.

Step 4: Enable heartbeat packet and
configure heartbeat packet parameters.

t

v| Enable
Heartbeat
Package

Heatoet et
Heartbeat Data |7777772E7573722E636E [V] Hex

Heartbeat Send Type Send data to network

m

[Z] Enable
Identity
Package

[] Show Source Socket

Modem Parameters

Serial

[¥] More

115200 »

Flow Control NFC

ES

Serial BaudRate

Parity/Data/Stop NONE 8 - 1 -
kage Time Interval(ms) Package Length(Bytes) [1000

port.

] [ E Save current parameters
1) (s

Operation and Hints

1)
1)

l 4 Query all parameters

General operation process:
1. Connect fhe module to PC serial port, power the module
2. Click "Open PC serial"

3. Click "Query all parameters"
4. Choose Work mode and configureffelated parameters
5. Click "Saffe current parameters"

Enter Serial AT command mode Exit Serial AT command mode

f

Step 2: Enter AT Step 5: Save
command mode. parameters.

Step 6: Exit AT command
mode.

Router params

Send via Serial Port ~ @, send ~

2.4. Basic functi

Figure 40 Heartbeat packet function configuration

ons

2.4.1. Reload by Hardware

User default settings: User can save the settings as User default settings.

Press Reload button for 3~15 seconds and release, USR-G781 will restore user default settings.
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3. Parameter Setting

There are two ways to configure USR-G781. They are Web Server configuration and AT command. Web Server
configuration mainly configure router functions and AT commands mainly configure DTU functions. We also
provide the setup software based on serial AT command. You can download the setup software in our website
https://www.pusr.com/support/download/usr-g781-setup-software-v1-0-0-0.html.

3.1. Web Server Configuration
User can connect PC to USR-G781 through LAN interface and set PC as DHCP. Then enter Web Server to

configure. Web Server default parameters as follows:

Parameter Default settings
Web Server IP address 192.168.1.1
User name Admin
Password Admin

Figure 41 Web Server default parameters

After connecting PC to USR-G781, user can open browser and enter 192.168.1.1 into address bar, then log in user

name and password, user will enter into Web Server. Web Server screenshot as follow:

®
USR IOT Be honest, Do best!
ot Experts Auto Refresh ON 373 | English

USR-G781

Haostrame undefined

Overview

Flrmwvare Version undefined

~

Services

> Network Local Time undefined
) Feewal Up Time undefined
? transmission Average Losd undefined
Y System
Available 59736 k5 / 65536 k5 191%:

4643415 / 65536 kB [71%)
Cached 6244 k8 / 65536 kB (10%)

Bulteced 08 / 65536 kB %]

JiNan Ust [IOT Technology Limited  hitp://www.usr.cn

Figure 42 Web Server configuration
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3.2. AT Command

3.2.1. Serial AT Command

In transparent mode, SMS mode and HTTPD mode, you can enter AT command mode. Then you can send AT
command to module. Setup software is based on this function. For entering AT command mode, please refer to

this FAQ: https://www.pusr.com/news/enter-serial-command-mode.html.

3.2.2. Setup software

We also provide the setup software based on serial AT command. You can download the setup software in our
website https://www.pusr.com/support/download/usr-g781-setup-software-v1-0-0-0.html. Software
screenshot as follow:

14 Usr-6781 V10021

| File | Language | Help

|| [PC Serial Parameters] : ComName v BaudRate 115200 v Parity/Data/Stop NONI v 8 v 1 v Flow Control NONE v @ Open PC Serial
Choose Work Mode Operation and Hints
ll © Transparent Mode © HTTPD Client Mode [ [4 Query all parameters ] [ E Save current parameters I
TCP/UDP TCP/UDP Serial
l [ Enter Serial AT command mode ] [ Exit Serial AT command mode l
PC NetWork M2M device Serial device |
Transparent Mode parameters General operation process:
[ Enable ~ 1. Connect the module to PC serial port, power the module
Socket A IP&Port [test.usr.cn | 2317 ] 2. Click "Open PC serial”
tukeTipag TCRC b 3. Click "Query all parameters"
4. Choose work mode and configure related parameters
[] Enable 5. Click "Save current parameters”
Socket B £
[] Enable
Socket C
[7] Enable
Socket D
Modem Parameters Router params -
Serial Seral BaudRate ~ 11520( v Flow Control NFC  ~
Parity/Data/Stop  NONE ~ 8 v i} -
[ More kage Time Interval(ms) Package Length(Bytes) Send via Serial Port ~ @, Send ~

Figure 43 Setup software

3.2.3. Transparent AT Command

When module in transparent mode, you can use “Password+AT command” format to send AT command via serial

or network. If you use transparent AT command, you needn’t enter AT command mode.

Default command password is www.usr.cn and user can send AT command AT+CMDPW to change password.

Take querying firmware version with default password as an example, user need send www.usr.cn#AT+VER[0D]

([OD] represents carriage return and user must end the whole command with carriage return. It’s same as serial

AT command.).
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4. Technical Specifications

Transmission power:

Technology Nominal Power Max.

e GSMB50/EGSM900 (Max.33dBmz+2dB) 2.00 W

e WCDMA  (Max. 24dBm#3dB) 0.251 W
e LTE-FDD (Max. 23dBm+2dB) 0.200 W
e LTE-TDD (Méx.33dBm+2dB) 0.200 W
Frequency Range
e GSM 900: 880 -915 MHz (TX); 935 - 960 MHz (RX)
e DCS1800: 1710 -1785 MHz (TX); 1805-1880 MHz (RX)
e WCDMA2100: 1922.6MHz-1977.4MHz
e WCDMA900: 882.6MHz-912.4MHz
e LTE:FDD: Band1: TX: 1920MHz~1980MHz, RX:2110MHz~2170MHz
e LTE:FDD: Band3: TX: 1710MHz~1785MHz, RX:1805MHz~1880MHz
e LTE:FDD: Band8: TX: 880MHz~915MHz, RX:925MHz~960MHz
e LTE:TDD: Band40: 2300MHz~2400MHz

Electromagnetic compatibility (EMC):

Static IEC61000-4-2, level 2
Pulsed Electric Field IEC61000-4-4, level 2
Surge IEC61000-4-5, level 2

Power Range

1.26 W-3.16 W
0.125W-0.316 W

0.125W-0.316 W
0.125W-0.316 W
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5. Guide Ordering:

Model USR-G781 | Version 4M: -E
Region EMEA & APAC
TDD-LTE B38/B40/B41
FDD-LTE B1/B3/B5/B7/B8/B20
Frequency WCDMA B1/B5/B8
GSM/GPRS/EDGE B3/B8
Model USR-G781 Version 4M: -A
Region North America
FDD-LTE B2/B4/B12
Frequency WCDMA B2/B4/B5
Model USR-G781 Version 4M: -AU
Region Australia & Latin America & New Zealand & Taiwan
TDD-LTE B40
FDD-LTE B1/B2/B3/B4/B5/B7/B8/B28
Frequency WCDMA B1/B2/B5/B8
GSM/EDGE B2/B3/B5/B8
Model USR-G781 ‘ Version 4M: -43
Region Part of APAC, please confirm the frequencies
TDD-LTE B38/39/40/41
FDD-LTE B1/B3/B5/B8
WCDMA B1/B8
Frequency TD-SCDMA B34/B39
EVDO/CDMA1X BCO
GSM/CPRS/EDGE 900/1800MHz

Example code ordering: Model USR-G781 and version 4M: -E

==> Code: USR-G781-E

Jinan USR IOT Technology Limited

32

WWW.pusr.com


http://www.pusr.com/
mailto:sales@usr.cn
mailto:sales@usr.cn
mailto:sales@usr.cn
mailto:sales@usr.cn

'.K@) USR IOT

Be Honest, Do Best !

USR-G781 User Manual Technical Support: h.usriot.com

6. Contact Us

Company:

Commercial Name (Brand):

Address:

Web:
Support:
Email:

Telephone:

Jinan USR IOT Technology Limited
PUSR®

Floor F1 & Part of Floor F2, Building No. 9, Diya Shuangchuang
Industrial Zone, No.2566, Century Main Road, Gaoxin District,
Jinan, Shandong, 250101 - China

WWWw.pusr.com
h.usriot.com

sales@usr.cn
86-531-88826739/86-531-55507297

Jinan USR IOT Technology Limited
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